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ABSTRACT
This study investigated students’ use of, and access to, the calculator in high
school mathematics courses and compared it to the accessibility of a calculator during
college placement tests. In spring 1999, at the request of the College Board, the
Educational Testing Service (ETS) conducted a survey on calculator use in the nation’s
schools. Ninety-nine point nine percent of the schools surveyed indicated they either
required or allowed calculators for part of their college preparatory mathematics
sequence. Accompanying the increased role of calculators in mathematics learning and
the use of technology in the classroom, significant changes were introduced into many
mathematics examinations, including those in the College Board SAT Program. In its
1998 position statement NCTM elaborated that assessments must acknowledge students’
access to and use of calculators. This research investigated whether colleges were
following suit, especially in regards to the use of calculators on their placement exams.
Surveys were sent to all New Jersey public high schools and completed
voluntarily by Algebra I and Algebra II teachers. The surveys elicited information on the
observed use of the calculator for arithmetic purposes. The topics addressed in the survey
coincide with those in the New Jersey basic skills college placement tests. Teachers noted
how often they observed students using the calculator for various types of basic
computations. Different surveys were sent to College Placement Test coordinators at twoyear and four-year public and private institutions in New Jersey. Those surveys requested
information about the accessibility to calculators on placement exams and for statistics on
the number of incoming freshmen required to take the exam and the number subsequently
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placed into remedial courses. Surveys responses indicate that in New Jersey, placement
tests are usually given without access to a calculator.
The study documents that 44,453 entering freshmen at all public higher education
institutions and eleven private colleges in New Jersey took the NJ College Basic Skills
Placement Test in 1986. Only 15 percent demonstrated proficiency in elementary algebra.
In 1995, 22 percent of entering freshmen at degree-granting institutions across the United
States were enrolled in remedial courses in mathematics. According to the US
Department of Education, in 2000, the number remained at twenty-two percent. Three
years earlier, in 1997, the National Center for Education Statistics found that 29 percent
of all college freshman required remedial education at four-year colleges and at
community colleges 41 percent of first year students required such support.
This study also reviewed research on the validity and reconciliation of high school
exit exams and college placement tests. The results of a two-year study showed that of 31
state high school graduation exams analyzed, none of them tested many of the skills
required for success in college. The results of studies that investigated the relationship
between placement test scores and subsequent success in the assigned courses are also
discussed. Because some placement tests may be misplacing a significant number of
students, the need for a better method of placement is suggested.
This study also shows that the challenge of college level remediation is not a new
problem and that the increase in enrollment and corresponding expenditure associated
with remedial education does not necessarily correlate with an increase in the percentage
of students requiring remediation. Rather, it is the tremendous increase in enrollment that
has brought this issue to the forefront of educational reform.
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CHAPTER ONE: INTRODUCTION
OVERVIEW
The focus of this investigation is the apparent disparity between the availability of
calculators in secondary school mathematics classes compared to its availability on basic
skills placement tests used by institutions of higher learning in New Jersey. This is
accomplished through the use of surveys, one set sent to all Algebra I and Algebra II
teachers in public high schools in New Jersey and the other sent to the Placement Test
coordinators at selected colleges and universities in New Jersey. Six hypotheses are
tested using chi square analysis and ANOVA and general statistics and teacher comments
are included. A summary of the findings and recommendations for further study conclude
the paper.
In this thesis the researcher reviews the history of remedial education at the
college level within the United States. The review will show that the large percentages of
students found unprepared for college level course work is not a new phenomena.
Remedial classes have been with us since the first college was opened in this country. A
review of the literature discusses the use of calculators in secondary education
classrooms, the continued problem of remedial education at the college level and the
influence of NCTM and state standards on the educational system today. Knowledge and
Skills for University Success (KSUS), the outcome of a two-year study conducted by the
Association of American Universities and The Pew Charitable Trusts, is examined and
reviewed.
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PURPOSE OF STUDY
The purpose of the study was to investigate students’ use of, and access to, the
calculator in high school mathematics courses and compare it to the accessibility of a
calculator during the college placement tests. To do this the following hypotheses were
tested.
1) There is a relationship between the percentage of time students have access to
calculators and how often it is used for each type of question (easy, medium, and
hard) and the type of mathematics class (Algebra I or Algebra II).
2) There is a relationship between a teacher receiving formal training and the
percentage of time a calculator is available.
3) There is a relationship between the type of school (urban, suburban, and rural)
and the percentage of time a calculator is available.
4) There is a relationship between a teacher receiving formal training and the
percentage of calculator usage per individual topic.
5) There is a relationship between type of mathematics class taught and whether
formal training is received.
6) There is a relationship between type of calculator used and observed usage per
individual topic.
A detailed analysis of these hypotheses is provided in Chapter Three.
The study provides some insight into the causes for the high percentage of
students enrolled in remedial courses at New Jersey’s institutions of higher learning. As
an experienced educator, the author has witnessed high school students use the calculator
for basic arithmetic operations. Such use may prevent students from gaining competence
with basic computational skills and number sense that is needed to succeed at higher
2

levels of mathematics. For example, students who are not competent with basic
multiplication facts have a tremendous amount of trouble solving algebraic equations
with rational expressions. As an adjunct professor at a local community college, the
author is in a unique position to observe the impact of unlimited calculator use during
students’ high school careers on their academic performances when they are denied
access to that tool in the courses the author teaches at college. Those courses, which
include Basic Arithmetic, Pre-college Algebra, and Intermediate College Algebra, do not
carry college credit. Conversations with many incoming freshmen enrolled in remedial
mathematical classes reveal that most feel they would not be in those remedial courses if
they had been allowed to use a calculator during their placement test.
DATA COLLECTION
Surveys were sent to all the public high schools in New Jersey and to all two- and
four-year, public and private colleges in New Jersey. Surveys were completed by the
Algebra I and Algebra II teachers at the high schools. These surveys elicited information
on the observed use of the calculator in the classroom for arithmetic purposes. The topics
asked on the survey coincide with topics that appear on basic skills placement tests used
at New Jersey colleges. Twenty-four topics were selected and teachers, when asked how
often they observed their students using the calculator for a particular topic, checked one
of five possible responses: Always, Often, Sometimes, Rarely, and Never. For the
purpose of analysis each category was assigned a value. Always was given one point,
Often, two points, Sometimes, three points, Rarely four points and Never five points.
Teachers were also asked other questions including what type of school they worked at,
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what type of course they taught, whether they had any training with the calculator, and
how much access their students had to calculators. (See Appendix A)
Surveys were also sent to College Placement Test Coordinators at two- and fouryear public and private institutions in New Jersey who were asked to provide information
pertaining to the accessibility to calculators on their exams and statistics on the number of
incoming freshmen who are required to take the exam and the number that subsequently
are placed into remedial courses for the present year, fall 2006 and for fall 2001 and fall
1996. It was expected that the information provided would lead to a better understanding
of the impact, or lack there of, of calculator use on college basic skills placement test
results.
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CHAPTER TWO: REVIEW OF THE LITERATURE
The lagging performance on international mathematics tests of American students
is a well-known fact and the implications are far reaching (Toppo, 2006; Dobbs, 2004;
Stephenson, 2005). The results from the 2003 TIMSS study, Trends in International
Mathematics and Science Study (International Association for the Evaluation of
Educational Achievement, 2005) showed that “out of three grade levels-the 4th, 8th, and
12th grades-American students ranked no higher than 8th place among their peers in
countries that included Australia, Hungary, Japan, Norway and the Russian Federation.
Policymakers say that U.S. students’ poor grasp of mathematics has serious implications
for the nation’s capacity in science and technology and thus for its global
competitiveness” (Stephenson, 2005,1 2). Recommendations from The National Council
of Teacher’s of Mathematics (NCTM) call for an early introduction of many new
mathematical ideas such as statistical reasoning, data analysis, matrix algebra and its
applications, and probability (NCTM, 2000). Included with these content standards is a
diminished emphasis on formal algebraic manipulation or procedural knowledge. For at
least fifteen years before the publication of NCTM’s “Principles and Standards for
School Mathematics” changes had been observed on most college campuses where
incoming freshmen appeared to have decreased algebraic manipulative skills and, as a
result, less of the information that many consider important for success in college level
mathematics. Many educators, some of whom are quick to blame the NCTM, are now
recommending a tighter focus on basic mathematics skills and an end to the “mile wide,
inch deep” state standards (Lewin, 2006). These changes are being driven, not only by
students’ lagging performance on international tests, but by some mathematicians’
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warnings that more than a decade of so-called reform math - a.k.a. fuzzy math - has
crippled students with its de-emphasizing of basic drills and memorization in favor of
allowing children to find their own ways to solve problems (Lewin, 2006). Parents, too,
are concerned that their children are not learning “the basics” (Lewin, 2006). Although
NCTM and its Standards, especially its recommendations on calculator use, are being
pointed at as the origin of this problem a careful perusal of the Standards does not support
these accusations (Harel, 2006). As Harel points out in response to Lewin’s article, on
page 220 of the Principles and Standards for School Mathematics it states “In grades 6-8,
students should acquire computational fluency - the ability to compute efficiently and
accurately - with fractions, decimals and integers” (NCTM, 2000, p. 220).
When investigating the history of remediation, it becomes quite clear that this is
not a new problem. The increase in enrollment and corresponding expenditure associated
with remedial education does not necessarily correlate with an increase in the percentage
of students requiring additional “pre-college” level academics prior to enrollment in
college-level courses. According to an article by Gerald Bracey (1999), remediation
began with the advent of higher education. “Our very first college, Harvard, hired tutors
to teach Latin and Greek to unprepared students. Remedial instruction was present from
the start of land-grant colleges. In 1894, there were only 238,000 students enrolled in all
of the nation’s universities, and 40% of the freshmen were taking pre-collegiate courses.
Greater numbers of tutors were needed after the passage of the GI Bill” (Bracey, 1999, p.
548). The percentage of incoming freshmen requiring remediation has remained static for
years. It is the tremendous increase in enrollment that has brought this issue to the
forefront of educational reform. In a 2001 article, Michael Kirst and Andrea Venezia
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stated

.little effort has been made to coordinate reform systemically across educational

levels in order to improve academic opportunities and the chances of success throughout
students’ entire educational lives” (Kirst and Venezia, 2001, p. 92). They point out that
the new standards for high school students stress that assessments require students to
solve problems, learn in cooperation, and use technology as a tool to further academic
insight. The placement tests, on the other hand, have not changed to reflect the new
standards. “Differences between the content and format of assessments used at the K-12
exit level and those used at the college-entrance level point to variances in expectations
regarding what students need to know and be able to do to graduate from high school and
enter college” (Kirst and Venezia, 2001, p. 95).
A look at the history of placement testing in the state of New Jersey confirms this
observation. In March of 1977 a New Jersey Basic Skills Assessment Program was
established which required testing all matriculated freshmen by fall 1978. In October of
1977 the New Jersey Basic Skills Testing Program instituted the new council-approved
placement test referred to as NJCBSPT (New Jersey College Basic Skills Placement
Test). Independent colleges in the state were urged to participate. February 1987 saw the
post-course test requirement enacted which required students to pass the test upon
completion of remediation. Colleges were then required in fall 1992 to enroll all students,
who fell below a specific score on the placement tests, in mathematics remediation.
Scores were set by individual institutions and no uniformity was required. In 1994 the
Board of Higher Education was dismantled by the Governor followed by the
discontinuation of Basic Skills Program funding in 1995. At this point, placement testing
became the prerogative of the institutions and, thus, not only did test format and cut-off
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scores vary, but the existence of placement tests themselves became voluntary. At
Montclair State University the NJCBSPT-Math section was employed until 1998 at
which time an in-house mathematics placement test was developed that covered skills in
arithmetic through Precalculus. Without a homogenous format or set of requirements it
becomes much more difficult for high schools to prepare their students for college
requirements, if they were so inclined. In their research, Kirst and Venezia “found that
few teachers, counselors and administrators have much knowledge of college admission
and placement policies (and) the next steps are to articulate college-level expectations
more clearly to K-12 stakeholders and to tie policies and data together across the sectors”
(Kirst, 1998, p. 94 as cited in Hoyt & Sorenson, 2001,).
In 1986 44,453 entering freshmen at all public higher education institutions and
eleven private colleges in New Jersey took the NJ College Basic Skills Placement Test.
Only 15 percent demonstrated proficiency in Elementary Algebra. Of the students who
took the three typical secondary school college preparatory courses consisting of Algebra
I, Geometry, and Algebra II, only four percent were proficient in Elementary Algebra (NJ
Department of Higher Education, 1987, p.28 as cited in Hoyt and Sorenson, 2001). In
addition, 30 percent of students who took Calculus in High School did not demonstrate
proficiency in Elementary Algebra. In 1995, 22 percent of entering freshmen at degree
granting institutions across the United States were enrolled in remedial courses in
mathematics. In 2000 the number remained at twenty-two percent (National Center for
Education Statistics, 2004). The National Center for Education Statistics found, in 1995,
that 22 percent of all college freshman required remedial education at four-year colleges
and that number increased to 41 percent at community colleges (U.S. Department of
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Education, 2000). “In 1995, nearly all public two-year institutions and 81 percent of
public four-year institutions offered remedial courses” (Kirst, 1998, p. 76 as cited in Hoyt
& Sorenson, 2001). In Georgia, “30 percent o f ...students who graduated with college
preparatory diplomas in 1995 took remedial courses in college” (Sandham, 1998, p. 25 as
cited in Hoyt & Sorenson, 2001). In New York, “only 13 percent of CUNY community
college students pass[ed] three basic skills tests measuring 11th grade proficiency”
(Sandham, 1998, p.25 as cited in Hoyt & Sorenson, 2001). College remediation rates for
students were 46% in Maryland and 60% in Florida (Malooney, 1996, as cited in Hoyt &
Sorenson, 2001). The California State University System reported that “47 percent of
freshmen had to take remedial English, and 54 percent enrolled in remedial math” (Kirst,
1998, p. 76 as cited in Hoyt & Sorenson, 2001).
For the last decade or more the fastest growing component of college mathematics
enrollment has been at the developmental level (Gordon, 2006). The percentage of
remedial students in our colleges and universities has not increased in the past twenty or
thirty years but the number of students have (Oudenhoven, 2002).This may be attributed
to the fact that a larger number of high school students are graduating and entering twoand four-year institutions than before and more adults are going back to school to further
their employment opportunities. The make-up of remedial students varies greatly and
consists of traditional-age students who are attending colleges immediately after high
school, adult students who have served in the military, worked or raised families, and
students for whom English is a second language (Oudenhoven, 2002). Adelman
(Adelman, 1996 as cited in Oudenhoven, 2002) found that there was no significant
increase in the number of students enrolled in remedial courses between 1973 and1982,
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48 percent, and between 1983 and 1992, 46 percent. “However, between 1989 and 1995,
the number of students enrolled in higher education increased by half a million (Phipps,
1998 as cited in Oudenhoven, 2002, p. 38). Oudenhoven found that 60 percent of the
remedial population consisted of students who attended college immediately after high
school and it is this statistic that has so many educators concerned. In addition, she found
that mathematics is the most common area of remediation (Oudenhoven, 2002). Grubb,
et. al. defines a remedial class as “a class or activity intended to meet the needs of
students who initially do not have the skills, experience, or orientation necessary to
perform at a level that the institutions or instructors recognize as ‘regular’ for those
students” (Grubb, et. al., 1999 as cited in Perin, 2006, p. 340). Is it true that such a large
percentage of high school graduates are not prepared for college level work? Or is the
problem that the focus of learning in our high schools, which are based on the state
standards that are derived from the NCTM standards, differ from the expectations of
colleges and universities students head off to at the completion of their secondary
education? Or is there some other explanation? Research shows that the most significant
factor in determining college success may be whether remedial students were enrolled in
college preparatory classes in high school (Oudenhoven, 2002). “However, a 1998
Maryland study found that even among students who completed a college preparatory
curriculum. Of those who went directly to a community college, 40 percent still needed
math remediation...” (Oudenhoven, 2002, p. 39).
Sheldon P. Gordon, author of “Placement Tests: The Shaky Bridge Connecting
School and College Mathematics” that appeared in the October 2006 volume of
Mathematics Teacher, spoke with high school teachers from different parts of the country
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who complained that their best students, those scoring fours and fives on the Advanced
Placement Calculus exams are being placed into Precalculus, College Algebra, and/or
Developmental Algebra courses upon entering college. This may be due, in part, to the
fact that on the two most widely used national college placement tests, the College
Board’s ACCUPLACER and ACT’s Compass, and most college-created placement tests
students have been either denied the use of technology or have limited access to it even
though it has been an integral part of their prior mathematical experience. Many
placement tests control the use of the calculator by providing a “drop down” calculator
for specific questions.
Colleges have become so concerned with the lack of correlation between high
school requirements for graduation and the skills necessary to succeed in college that a
group of postsecondary institutions recently participated in a study entitled “Knowledge
and Skills for University Success: Understanding University Success” (Conley, 2003a).
The group, known as the Association of American Universities, was funded by The Pew
Charitable Trusts and includes institutions such as Harvard University, Indiana
University, Massachusetts Institute of Technology, New York University, Pennsylvania
State University and Rutgers, The State University of New Jersey. The study produced a
document, “Knowledge and Skills for University Success” (KSUS) which acknowledges
the fact that students, who more than meet state requirement for graduation, may still be
unprepared for postsecondary courses. “Knowledge and Skills for University Success”,
developed by Standards for Success (S4S), is the result of a two-year study in which
more than 400 faculty and staff members from twenty research universities, all members
of the Association of American Universities (AAU), participated in extensive meetings
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and reviews designed to identify what students must do to succeed in entry-level courses
at their institutions” (Conely, 2003a, p. 8). The study produced a list of specific skills
needed for success in college. The skills are further classified into two sections: “those
intended for all students versus those intended for students wishing to major in a
particular area of study” (Conely, 2003a, p. 9). Standards were created for six academic
areas: English, Mathematics, Second Languages, Natural Sciences, Social Sciences, and
the Arts.
The universities’ goal is to bridge this gap by, not only identifying required skills,
but by analyzing all available state tests given to students prior to graduation and
checking them for alignment with the standards produced by the study. Upon completion
this document, containing a breakdown of the skills necessary for college success in
English, Mathematics, Natural Sciences, Social Sciences, Second Languages and The
Arts, was sent to every high school in the nation.
The standards produced by this committee that addressed mathematics seem to be
in line with the standards created by NCTM stressing the importance of critical thinking
and the application of acquired concepts. The study states that “one of the most dominant
themes raised by participants is the importance of the habits of mind students develop in
high school and bring with them to university studies. These habits are considered by
many faculty members to be more important than specific content knowledge. The habits
of mind include critical thinking, analytic thinking and problem solving. ..Other critical
skills include the ability to ...use technology as a tool to assist the learning process rather
than as a crutch” (Conely, 2003a, p. 8). This reference to technology appears again in the
mathematics standards.
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The KSUS Mathematics Standards are divided into six areas: computation,
algebra, trigonometry, geometry, mathematical reasoning, and statistics. Embedded in the
standards is acknowledgement of the possibility of misuse of the calculator. Under the
heading “Computation” the first skill is to “apply arithmetic operations with fractions and
integers (e.g., add and subtract by finding a common denominator, multiply and divide,
reduce and perform long division without a calculator) ” (Conely, 2003a, p. 31). This
warning appears again under the heading of graphs where students are expected to
“understand basic forms of the equation of a straight line and how to graph the line
without the aid o f a calculator” (Conely, 2003a, p. 33).
The study also produced a document entitled “Mixed Messages, What State High
School Tests Communicate About Student Readiness For College” (Conley, 2003b) that
analyzed the degree of alignment between specific state test items and the newly created
KSUS standards. Each state test received a score based on the following four criteria
taken from “Mixed Messages” page 9.
•

Categorical Concurrence: the match between the KSUS objectives and the
assessment items.

•

Depth of Knowledge Consistency: a measure to the cognitive complexity of each
assessment item and each KSUS objective, and the continuity of complexity from
high school test items to college success standards.

•

Range of Knowledge: the range of the matches for the test as a whole for those
test items that matched a KSUS objective, determined by tallying the number of
KSUS objectives that were addressed by one or more assessment item.

•

Balance of Representation: the distribution of the matching state assessment items
within a KSUS standard.
The overall findings for the mathematics sections were (Mixed Messages, p. 9):
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•

Categorical Concurrence: Across all KSUS standards an average of more than 11
items per assessment test addressed each standard; they were not equitably
distributed across all standards.

•

Depth of Knowledge Consistency: On average almost 70% of the assessment
item/standard comparisons were at or above the cognitive complexity of the
corresponding KSUS objective, with only the standard of Trigonometry (36.7%)
failing to exhibit high rates of adequate cognitive complexity alignment.

•

Range of Knowledge: Range of Knowledge is more difficult for state tests to
achieve. An assessment would have to include items that address the majority of
objectives within each KSUS standard. This is difficult because the assessments
are limited in the number of items they can contain due to time and other testing
constraints, and the KSUS objectives within each standard are fairly extensive and
comprehensive. On average, less than a third of the objectives within a KSUS
standard were addressed, and only about a quarter of the state tests met the
threshold of addressing at least half of the KSUS objective within a given
standard. Range of Knowledge alignment was lower for Mathematics, which had
the greater number of objectives. Only about 28% of the objectives within the
KSUS standards were addressed, but less then 13% of the assessments met the
benchmark of addressing at least half of the objectives for a given standard. This
lower Range of Knowledge alignment was consistent across all KSUS
Mathematics standards. Only in the areas of Computation and Geometry did one
in five state assessments address at least half of the KSUS objectives within a
standard. Only three state assessments did so in Algebra, two in Trigonometry,
and only one in Mathematical Reasoning and Statistics.

•

Balance of Representation: On those occasions that an assessment did address a
KSUS standard, it tended to do so with a balanced set of items. In Mathematics
the average balance index (a computed value describing the distribution of the
KSUS standards) across all standards was .57 (out of 1.0) and 75% of the
assessments demonstrated adequate Balance of Representation across all KSUS
standards. In Mathematics, Balance of Representation with the KSUS standards of
Computation, Algebra, Geometry, and Math Reasoning was high (90%). Only in
the areas of Trigonometry (33%) and Statistics (0%) did the state assessments not
demonstrate high Balance of Representation.
Finally, state exams were placed in one of three levels A, B, or C that was

determined by combining the averages of the Categorical Concurrence and Depth of
Knowledge indices. Each level was defined as follows (Conely, 2003b, p.l 1).
•

Level A: State exams with the greatest potential to provide useful information
about postsecondary readiness.
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•

Level B: State exams that should be examined more closely to determine if they
have the potential to provide useful information to students, high schools, or
postsecondary institutions regarding the ability of students to succeed in college.

•

Level C: State exams that may be of a high quality and quite appropriate for a
state’s purposes, but appear to be of limited potential to provide information
related to postsecondary readiness.
The findings reflected unfavorable ratings for state testing boards across the

nation with a majority of overall ratings for state assessments falling in the Level B and
Level C categories and with all 31 of the Mathematics tests analyzed failing to earn a
Level A designation. The study then makes a number of recommendations for improving
the discrepancies between state tests and postsecondary expectations. Of great
importance is the fact that the standards created by this study have been “licensed to the
College Board to serve as a foundational element in the creation of the College Board
Standards, which (did) serve as the framework for the 2005 versions of the PSAT, SAT,
and AP tests” (Conley, 2003b, p. 7). In addition to the increased percentage of students
requiring remediation these findings provide another motivation for state tests to be
redesigned so they are more aligned with postsecondary institutions’ expectations.
It is true that there appears to be a huge gap between minimum high school
graduation requirements and expectations of colleges and universities as illustrated by the
questions on placement tests used by institutions of higher learning. Statistics indicate
there is a substantial difference in the rigor of high school mathematics courses compared
with college curriculum (Hoyt & Sorenson, 2001). A students’ level of mathematical
preparation in high school and the grades received in these classes are significant
predictors of that students’ chances of placement in remedial mathematics courses (Hoyt
and Sorensen, 2001). Hoyt and Sorenson found that “students needed at least 3 years of
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college preparatory math in high school and a B average in the courses to be successful in
college-level math” (Hoyt & Sorenson, 2001, p. 27). This relationship underlines the
need for collaboration between institutions of higher education and secondary schools to
improve the preparation of students. The researcher thinks that the apparent disparity
between policies on the use of calculators at the secondary and collegiate level may be a
good place to start.
As mentioned previously, for the last decade or more the fastest growing
component of college mathematics enrollment has been at the developmental level and
the finger of blame is pointing in many different directions including teachers, parents,
students, the NCTM, and the culture at large. The first indicator of trouble a new college
student receives comes from results on his/her placement test that acts as the bridge
between High Schools and Colleges. At almost every college in the country, the
placement exams used have basically the same focus as those used more than twenty
years ago (Gordon, 2006). That is, they are testing the degree to which students have
mastered traditional algebraic skills. The two most widely used standardized placement
test are the College Board’s ACCUPLACER and the American College Test (ACT).
Both tests are based on the traditional curriculum and assess a student’s ability at
algebraic manipulation. These placement tests ignore much of what a student is now
learning under the new standards that include non-manipulative problem solving
techniques, conceptual understanding and contextual applications (Gordon, 2006). In
New Jersey, items on the High School Proficiency Assessments (HSPA) were found to be
inconsistently aligned with the standards for college success (Conley, 2003b).
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Professors and administrators at the college level claim that there is a failure of
some students to take college preparatory classes and that grade inflation, social
advancement and a lack of academic rigor is contributing to the problem (Hoyt &
Sorenson, 2001). Teachers claim overcrowding in classrooms and inadequate funding are
exacerbating the problem (Hoyt & Sorenson, 2001). Still others point a finger at the
placement test itself because students are continuing to be assessed on a curriculum that
is rapidly disappearing and they are not being tested on what they are taught in their high
schools. Test makers have been under tremendous pressure to develop a new generation
of tests that are more aligned to standards-based courses. This solution would, of course,
depend on the willingness of colleges and universities to adopt the new tests and embrace
the new standards.
As enrollment in remedial courses continues to grow, who should provide
remedial education is becoming a highly sensitive and divisive issue (Oudenhoven,
2002). Opponents of college remediation argue that the availability of remedial courses at
the college level provides less incentive for high school students to do well in their
classes and it leads to a “dumbing down” of courses offered at the college level
(Oudenhoven, 2002). Many four-year institutions consider remedial courses to be
inappropriate offerings as their courses should all be at the college-level. Other colleges
feel that simply offering remedial courses takes away from their prestige and that
resources allocated to these courses would be put to better use if allocated to degree
programs (Oudenhoven, 2002).
On January 25, 1999, the City University of New York’s Board of Trustees voted
to ban remedial courses at all its four-year colleges. As expected, this caused a
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tremendous uproar and brought to question the “open door” policy of CUNY schools.
Proponents of keeping remediation classes at four-year colleges argue that such policies
will cause a drop in enrollment and will also have a greater effect on minority applicants
than on their white counterparts. They also feel that it will create an undue burden on the
two-year colleges that will then be responsible for all remediation in the city’s higher
education system (Crain, 2001).
CUNY’s Baruch College, however, had already removed remedial courses on its
own initiative in 1998. The then interim president of Baruch College, Lois Cronholm,
found that enrollment increased four percent in the first year after the new criteria was
enacted (Cronholm, 1999). Cronholm’s arguments for abolishing remedial classes from
the four year institution are based on 20 years of experience as a senior administrator at
other major urban universities and her own research. Before implementing the change,
Cronholm, in concert with other Baruch administrators, attempted to correlate various
characteristics of their students with the high schools from which they graduated. They
“discovered that students with similar backgrounds-economically, socially, culturally,
geographically-who differ only in which high schools they attend have vastly different
outcomes upon graduation. [She] found that the majority of students from certain schools
require[d] remediation, while many students from other schools do not” (Cronholm 1999,
p.B6). She makes the argument that students should master the knowledge they need at
the most appropriate age and, thus, remediation should take place in the elementary and
secondary schools and not at the college level. The CUNY system was created to offer an
education to all students who are prepared to “work hard for a college degree, regardless
of economic background, religion, or ethnicity” (Cronholm, 1999, p.B6). To further
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confirm this idea, Baruch now tests sophomore, junior, and senior high-school students to
see if they are on track to meet their admissions standards and, in addition, if they are not
Baruch, as the state system in California, provides help to these students in their own
schools (Cronholm, 1999). In this way “when they get their high school diploma, it will
truly indicate that they are ready for the next level of intellectual challenge” (Cronholm,
1999, p.B6).
Those in opposition to the new criteria point to the inadequacy of current
placement tests as a predictor of freshman academic performance (Crain, 2001). They
also feel that placing all remedial students into community colleges will have a
devastating effect on the student population and thus the academic accomplishments of
those institutions (Oudenhoven, 2002).
CUNY acknowledged that placement tests should not be the only criteria for
admissions and decided to permit students to substitute the SAT or New York State
Regents test scores in mathematics and English. This, in turn, brings up the reliability of
these exams and their predicative value of academic success. According to Oudenhoven,
one of the primary issues not being addressed is the range of courses constituting
“college-level” work. “For example, some institutions do not consider college algebra a
transferable college-level math course, while others do; consequently, there is not
complete agreement about who needs remediation (Merisotis and Phipps, 2000)”
(Oudenhoven, 2002).
In 2001 Dion, Harvey, Jackson, Klag, Liu and Wright conducted a survey of
calculator usage in high school mathematics courses. She found that 99.9 percent of
schools either require or allow calculators for some part of their college preparatory
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mathematics classes. This is a marked increase from a survey conducted by Maroney in
1990 which found that 70% of the urban and rural schools permitted the use of
calculators (Maroney, 1990, as cited in Dion et al, 2001, p. 429). Dion et al. (2001),
found that the most common types of calculators used were scientific calculators for
Algebra I and Geometry classes and graphing calculators for Algebra II and
Precalculus/Trigonometry classes. As might be expected, the percentage of schools
requiring graphing calculators for specific courses (excluding geometry) increases rapidly
with course level: Algebra I (18%), Algebra II (42%), and Precalculus/Trigonometry
(70%) (Dion et al., 2001).
A more interesting topic brought up by Dion et al. (2001) is the percentage of
school-based test questions requiring a calculator. Her survey did not address this issue
but in 1997 Senk, Beckman, and Thompson found that, although teachers allowed the
calculator to be used during tests, only eight percent of test items required the features of
scientific calculators to be solved and only three percent of questions required the
features of graphing calculators. It appears that teachers are still not incorporating the
calculator into the curriculum at a high rate.
In contrast, SAT II Mathematics Level IC and Level IIC Tests include questions
requiring the features supported by scientific and graphing calculators (about 40% in
Level IC and 60% in Level IIC) (Dion et al., 2001). In its 1998 position statement the
NCTM elaborated that assessments must acknowledge students’ access to and use of
calculators (Dion et al., 2001). The NCTM standards suggest that classroom assessments
should include a larger percentage of questions requiring calculator usage than presently
seen (Dion et al., 2001). These facts illustrate the growing gap between state high school
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expectations of graduating students, which often culminate with their performance on
SAT tests, and institutions of higher education that use placement tests requiring no
access to, or little knowledge of, calculator usage.
NCTM’s position on the use of technology in the learning and teaching of
mathematics is as follows.
“Technology is an essential tool for teaching and learning mathematics
effectively; it extends the mathematics that can be taught and enhances
students’ learning.
Calculators, computer software tools, and other technologies assist in the
collection, recording, organization, and analysis of data. They also
enhance computational power and provide convenient, accurate, and
dynamic drawing, graphing, and computational tools. With such devices,
students can extend the range and quality of their mathematical
investigations and encounter mathematical ideas in more realistic settings.
In the context of a well-articulated mathematics program, technology
increases both the scope of the mathematical content and the range of the
problem situations that are within students’ reach. Powerful tools for
computation, construction, and visual representation offer students access
to mathematical content and contexts that would otherwise be too complex
for them to explore. Using the tools of technology to work in interesting
problem contexts can facilitate students’ achievement of a variety of
higher-order learning outcomes, such as reflection, reasoning, problem
posing, problem solving, and decision making.” (NCTM, Sixty-seventh
Yearbook, p. 1).

Accompanying the increasing role of calculators in mathematics learning and the
emphasis on the use of technology in the classroom, significant changes have been
introduced into wide-scale mathematics examinations, including those in the College
Board SAT Program. The SAT Program includes the SAT I: Reasoning Test and the SAT
II: Subject Test. The SAT measures verbal and mathematical reasoning abilities that
students develop over time and that are related to successful performance in college. The
mathematics portion of the SAT measures mathematical reasoning ability in Arithmetic,
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Algebra, and Geometry in multiple-choice, quantitative comparison and grid-in formats.
Calculators have been allowed, but not required for this test since 1994. This policy
allows any type of calculator, from basic four-function calculators to graphing calculators
with symbolic algebra capabilities (Dion et al., 2001). These advanced capabilities may
have an impact on the difficulty of some of the test questions and, thus, provide an unfair
advantage to students who use them on the exam.
In the spring of 1999, the Educational Testing Service (ETS) undertook a
calculator use survey on behalf of the College Board to investigate the current status of
calculator use in classrooms and schools. The participants in the survey were chosen from
the 31,717 accredited secondary instructional programs on the SAT Program master files,
including public and private high schools, charter schools, and home school associations.
In addition, since familiarity with SAT Program tests was needed to answer some of the
survey questions, school that had at least 10 students take either SAT I or SAT II
Mathematics Level IC or Level IIC were included. This resulted in a sample of 11,776
schools. The survey questionnaire asked the teacher to indicate for Algebra I, Algebra II,
Geometry, and Precalculus courses whether or not calculators are allowed or required in
classroom demonstrations, homework, or on classroom tests, as well as the types of
calculators allowed or required. In addition, teachers were asked what their school’s
policy will be regarding the use of graphing calculators with symbolic algebra
capabilities, and whether or not they believe SAT Program tests should have a separate
non-calculator section (Dion et al. 2001).
As indicated by other studies (College Board 1992; Maroney, 1990 as cited in
Dion et al., 2001) teachers are using calculators throughout the high school mathematics
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curriculum. Ninety-nine point nine percent of the schools surveyed indicated that they
either require or allow calculators for some part of their college preparatory mathematics
sequence. Among those schools, 95 percent either require or allow calculators in Algebra
I; 98 percent either require or allow calculators in Geometry; 99 percent either require or
allow calculators in Algebra II; and 99.9 percent either require or allow calculators in
Precalculus/Trigonometry (Dion et al., 2001). This is in contrast to Maroney’s 1990
survey, which found that approximately 70 percent of the urban and rural schools
permitted the use of calculators (Maroney, 1990 as cited in Dion et al., 2001).
When asked if graphing calculators were an integral part of the mathematics
curriculum the percentage of schools requiring a graphing calculator increased with
course level illustrating that as students move through the high school mathematics
curriculum their calculator use increases and has become a common tool by the time they
graduate and move on to college.
Another interesting question was presented in Dion et al.’s survey, “Are
calculators allowed for testing in the classroom?” According to the survey results, 40
percent to 52 percent of the schools always allow scientific calculators for tests (These
results were broken down by subject). The percentage always allowing graphing
calculators increased with course level as they did in the previous question; Algebra I
(22%), Geometry (26%), Algebra II (37%) and Precalculus/Trigonometry (54%). There
is no information from this survey, however, on what percent, if any, of the questions
required the calculator for computing the answers (Dion et al., 2001). Compared to
Maroney’s 1990 results, with only 25.9 percent of schools allowing students to use
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calculators for classroom test, it can be seen that calculator use in the high schools is
becoming more prevalent.
The most common complaint from educators is that the calculator will make
paper-and-pencil calculations obsolete and students will thus not acquire the basic skills
of addition, subtraction, multiplication, and division but will, instead, use the calculator
as a crutch to support their inability to perform these basic arithmetic tasks. Reviewing
the research, however, we find little support for this complaint. Research on the use of
hand-held graphing calculators in the classroom seems to indicate that, to date,
calculators have had little negative effect on the learning of mathematics at any level.
From Algebra I to Precalculus, at both the high school and college levels, the majority of
studies have reported comparable test scores on various assessment instruments for a
treatment group in which students received instruction with graphing calculators to those
for a control group in which students received traditional instruction without the use of
the calculator. The results of most of the studies suggest that the use of a hand held
calculator is beneficial in terms of a students’ level of understanding and achievement in
Algebra and Precalculus (Alexander, 1993; Chandler, 1993; Devantier, 1993; Harvey,
1993; Ottinger, 1994; Paschal, 1995; Rich 1991; Thomasson, 1993: as cited in Milou,
1999). In only a few instances was the use of graphing calculators shown to have a
negative impact on students’ achievement (Giamati, 1991; Upshaw, 1994: as cited in
Milou, 1999).
Eric Milou conducted a study in 1997 in a large northeastern US city and its
environs with a diverse population, including urban and suburban schools. A survey was
sent to 51 school districts and dispersed to the middle and high school teachers of
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mathematics. The following four items produced significant results indicating that the
majority of the teachers agreed with the statement.
•

Students should be introduced to graphing calculators at the Algebra I level.

•

Graphing calculators allow for Algebra classes to cover additional algebraic
material (topics) not covered in classes that are not using graphing calculators.

•

Graphing calculators allow for greater detail and/or difficulty of algebra topics
than in classes that are not using graphing calculators.

•

When graphing calculators are used in instruction, students should first solve
algebraically and support graphically. (Milou, 1999)

Following the second item, in which a majority (61.6%) of teachers responded agree or
strongly agree, teachers were asked to write which additional topics were explored. Three
topics appeared with the greatest frequency as reported by Milou.
•

Statistics including data analysis, curve of best fit, box and whisker plots,
quartiles, and other basic statistics.

•

More problems with applications to everyday life, business, and technology.

•

Problem Solving.

Interestingly, though the majority of the teachers questioned were in favor of adding to
the curriculum, only 38.2 percent were in favor of de-emphasizing or omitting topics
currently being taught. The three areas receiving the greatest attention for de-emphasis
were:
•

Factoring.
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Student produced graphing.
•

Rational expressions.

Knowledge and Skills For University Success, however, states that successful students
should “understand basic forms of the equation of a straight line and how to graph the
line without the aid of a calculator, know how to compose and decompose functions and
simplify and perform basic operations on rational expressions, including finding common
denominators” (Conely, 2003a, p.32). The most telling comment, however, came from
one of the teachers who wrote, “The graphing calculator should allow for de-emphasis,
but it cannot until higher institutions of learning accept the graphing calculator” (Milou,
1999).
Another factor that must be looked at is the use of placement tests, at the college
level, as the sole indicator for student placement into mathematics courses. Ninety
percent of postsecondary institutions have placement tests (Sawyer, 1996 as cited in
Latterell & Regal 2003). Studies have shown that the relationship between placement test
score and course grade is weak and that other issues (such as grading variability between
instructors) have a greater impact (Armstrong, 1995 as cited in Latterell & Regal, 2003).
Factors such as high school courses taken and grades received are often better predictors
of course success than the placement tests (Lewallen, 1994, as cited in Latterell & Regal,
2003). Some studies, however, do show that students who take the recommended course
based on placement test scores are more successful than students who take a course at a
level higher than that recommended (Callahan, 1993; Isonio, 1992; Johnson, 1984: as
cited in Latterell & Regal, 2003). One of the issues impacting the usefulness of placement
testing is the fact that there is no consensus among the institutions as to whom to give the
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placement test to, whether to make remedial placement mandatory, and which courses are
remedial courses and which should be considered college-level work. This lack of unity
has an especially high impact on students transferring from one institution to another
such as moving from a community college to a four-year institution because some of the
credits for remedial classes are not transferable.
Latterell and Regal, 2003, conducted a study of the placement test at Latterell’s
regional university which is a medium-sized campus of a major university in Minnesota.
In the fall of 1999 her research team collected data on the placement of incoming
freshmen and found that eight percent placed into Prealgebra (not considered a college
course), 54 percent into College Algebra (a no credit course), 32 percent into Precalculus,
and seven percent into Calculus. In the fall of 2000 results were similar with ten percent
placing into Prealgebra, 51 percent placing into College Algebra, 31 percent placing into
Precalculus, and seven percent placing into Calculus. Latterell & Regal note, however,
that “Based on the courses the students had taken in high school, it was reasonable to
expect the majority of students to place into calculus” (Latterell & Regal, 2003, f 6).
Latterell and her colleagues decided to create their own placement test that
consisted of three parts with multiple-choice questions. The test was designed to place
students into four areas: 1) Prealgebra, 2) Algebra, 3) Precalculus, and 4) Calculus. To
determine the set of skills to be tested, the researchers compiled a list of skills including
everything covered in previous courses, as well as skills that were considered high school
skills needed for success in undergraduate courses. The original list was compiled by the
mathematics educator in the department based on her knowledge and a literature search.
The list was then shown to 20 experts that included the professors who taught the courses
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in question. Non-symbolic manipulation calculators were allowed on the test and students
who did not possess one were supplied one at the time of testing. The test was proven to
be valid (“validity refers to the degree to which evidence and theory support the
interpretations of test scores entailed by proposed uses of tests”) (Latterell & Regal,
2003, K 13).The test was then administered the last week of the fall 2001 semester to
students finishing Basic Mathematics, College Algebra, and Precalculus. The letter grade
the student received in the course was compared to the college course into which the
placement test would next place that student. “A correct placement was defined as
placing a student who succeeded in the course (letter grade of at least a C) into a more
advanced course or placing a student who did not succeed in the course back into the
same course or a lower course. Based on this definition, the placement test correctly
placed 79 percent, 84 percent, and 59 percent of those students finishing basic
mathematics (n=34), algebra (n=70), and precalculus (n=188), respectively” (Latterell &
Regal, 2003, *1 19). This translates to 21 percent of Basic Mathematics students, 16
percent of Algebra students and 41 percent of Precalculus students being placed
incorrectly. A number this large cannot be acceptable.
Students were then surveyed at the end of the spring semester 2002 on their
opinion of the placement test they had taken during registration for that spring semester.
A total of 167 students responded. They were asked what class they tested into, what
class they actually took and how they made the decision. Those who took the class into
which they placed stated that they followed the placement recommendation. Of those
who did not follow the placement recommendation, all but three took a course higher
than what the placement test recommended. Seventy-three percent of those who
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responded picked a higher course because they had done well in the equivalent course in
high school and they saw no sense in returning to a lower course. Ten percent followed
the advice of their counselor and took the higher level course. Students were then asked if
the placement test placed them correctly, too high, or too low. Of those who selected
courses based on the outcome of the placement test, the majority felt that the placement
was correct but those who did not follow the placement advice felt it was incorrect. When
asked what should be changed about the placement test the majority either said nothing or
did not know how to change it. Interestingly, a few remarked that the test did not align
with their high school mathematics. All students responded that they had used a
calculator on the test and that the calculator was helpful. In addition, when asked how
much effort they put into the course, those who took a course above where they placed
stated that they had put in a lot of effort while their counterparts who took the course they
tested into admitted to putting in a medium effort. Almost everyone who took the
Calculus course responded that they had put in a lot of effort.
Latterell and her researchers also compared the placement results of their test with
the placement recommendations based on the students’ ACT scores (Assessment Course
Placement Test) and found that “ACT does a better job at placing than does our
placement test” (Latterell & Regal, 2003, f 31). It was computed to have placed ten
percent more of the students correctly than their placement test did. The researchers state
that “it may be that a combination of ACT score and high school course experience
would be a better placement method” (Latterell & Regal, 2003, f 35).
Judith Marwick conducted a study whose results indicated that institutional
placement policies that used multiple measures consisting of placement test scores and
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seif-reported high school preparation resulted in students placing into higher-level
mathematics courses, with equal academic success, than policies that relied on just one of
the measures (Marwick, 2002). She conducted a study at an urban community college in
the Midwest and compared the effectiveness of three alternative methods for initial
placement in the mathematics curriculum. The Accuplacer (R) test by ETS was used as
the sole determinant of placement at the time of the study. All students who took the
placement test between May 1, 2001, and August 17, 2001 were randomly assigned to
one of four placement methods: 1) placement by test score alone, 2) placement by high
school preparation, 3) balancing the aforementioned methods, or 4) student choice
constrained by these measures (measures one and two). “The study found that, overall,
there were no significant differences in either measure of academic success among
students placed by the four methods. Students performed equally well regardless of the
method used for initial mathematics course placement” (Marwick, 2002, If10).
According to Armstrong, mandatory placement by test scores could deny access
to higher-level mathematics instruction for students who could have completed higher
courses successfully (Armstrong, 1995 as cited in Marwick, 2002). This theory had been
confirmed earlier by Isbell (1988) and Jenkins (1991) who found that many students
succeeded in classes when test scores categorized them as unprepared for the class
(Marwick, 2002). Marwick’s study also found that placing students based purely on their
high school preparation also denied some of them access to higher-level classes that they
could have successfully completed. The study, in addition, found that students whose test
score recommended a higher placement and high school preparation recommended a
lower placement “completed at a significantly higher rate when placed in the higher level
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course” (Marwick, 2002, f 12). Marwick’s study concludes that “community college
students benefit from institutional placement policies that require consideration of
multiple measures of academic preparedness when prescribing an initial mathematics
course” (Marwick, 2002, f 16). In addition, “results show that placement methods which
consider multiple measures place students collectively into higher-level courses”
(Marwick, 2002, f 16).
An important issue that arises from Marwick’s article is whether high school
grades are an effective predictor of academic success at the college level. It is possible
that current high school courses may have more in common with the community college
curriculum than the university placement tests and, more importantly, high school grades
may be a better indicator of “motivation” than test scores. Test scores and high school
preparation may be measuring different components of academic success. Even the
makers of standardized tests recommend that test results be used as only one component
of an institutional placement policy (Marwick, 2002).
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CHAPTER THREE: RESULTS:
This chapter describes the results of the surveys sent to the mathematics
departments in all of New Jersey’s 331 public high schools. Mathematics Supervisors
were asked to have all teachers of Algebra I and Algebra II complete the survey. Those
who taught both were asked to fill one out for each course. Statistical analysis was
conducted on 256 surveys. A total of 88 schools participated in the survey.
In addition, results from the surveys sent to all two-year and four-year colleges
which are members in NJ Test Administrators Special Interest Group (NJ TASIG) were
analyzed. Surveys were sent to 43 schools and completed and returned by 22 of them.
HIGH SCHOOL SURVEY RESULTS:
Topics on the survey (Appendix A) were broken into three categories: questions 1
through 11 and 17 were indicated as Easy, questions 12 through 20, except 17, were
categorized as Medium, and the final four questions, 21 through 24 were labeled Hard.
Easy questions consist of basic computation, Medium questions of graphing linear
equations and higher level computation and Hard questions deal with quadratic equations.
As previously discussed in the Data Collection section, values were assigned for each
category in the survey pertaining to observed usage. Always received a rating of (1),
Often (2), Sometimes (3), Rarely (4) and Never (5). Overall results were as follows.
•

Question A: 12% of respondents were from urban schools, 80% were from
suburban schools, and 8% were from rural schools.

•

Question B: 43% of respondents were teachers of Algebra I and 57% were
teachers of Algebra II.
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•

Question C: 37% of respondents used scientific calculators in the classroom, 36%
used TI 83 or TI 83 plus calculators, 17% used TI 84 calculators and 9% chose
“other”.

•

Question D: 60% of the teachers received formal training in calculator use in the
classroom while 40% did not receive any training on the use of the calculator.

•

Question D (if “Yes”): 65% of those receiving training did so at in house staff
workshops, 20% received training at external staff workshops and 15% chose
“other”.

•

Question E: Students had access to pencil and paper 100% of the time.

•

Question F: Results show that the average access to calculators in the classroom
was 85% and that 42% of classrooms had access to calculators 100% of the time.

•

Easy Questions: The mean of the easy questions, 1-11 and 17, was 1.97. This
indicates an average observed calculator usage that was very close to Often (2).

•

Medium Questions: The mean of the medium questions, 12-16 and 18-20, was
3.10. This indicates an average observed calculator usage that was close to
Sometimes (3).

•

Hard Questions: The mean of the hard questions, 21-24, was 3.79. This indicates
an average observed calculator usage that was closer to Seldom(4).

Tables 1A, IB, and 1C shown on the next page present the percent of responses of
Always (1) and Often (2) and the mean of all responses and standard deviation for each
question in the survey. It can be seen that the easier questions have the more frequent
usage of calculators (lowest means), and the hard questions have less frequent usage
(highest means).
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Table 1A - Easy Questions
I have observed my students use the calculator
to

% of responses
of Always (1)
or Often (2)

Mean of Standard
all
Deviation
responses

1. perform calculations with signed numbers.

65

2.25

±0.93

2. multiply 2 digit integers through 12x12.

66

2.20

±0.95

3. multiply 2 digit numbers greater than 12x12.

91

1.64

±0.73

4. perform calculations with decimals.

90

1.55

±0.73

5. divide 3 digit numbers.

90

1.45

±0.68

6. divide numbers larger than 3 digits.

91

1.37

±0.67

7. add and subtract fractions.

77

1.88

±0.91

8. add and subtract mixed numbers.

77

1.86

±0.95

9. multiply and divide fractions.

75

1.89

±0.94

10. multiply and divide mixed numbers.

79

1.85

±0.94

11. perform calculations with percents.

81

1.80

±0.85

17. calculate absolute values.

11

3.83

±1.15

As can be seen, the questions with the lowest ratings (which translate to the most
observed calculator usage) are the division problems followed by calculations with
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decimals and multiplication of two digit numbers greater than the 12x12 multiplication
table.

Table IB - Medium Questions
I have observed my students use the calculator
to

of Always (1)
or Often (2)

Mean of Standard
all
Deviation
responses

12. graph linear equations.

31

3.21

±1.24

13. graph quadratic equations.

39

3.15

±1.38

14. perform calculations with exponents

62

2.38

±1.04

15. perform calculations with scientific notation.

43

2.85

±1.24

16. perform calculations with radicals.

45

2.69

±1.15

18. perform calculations with complex numbers.

15

3.93

±1.22

19. perform the calculations required to solve

25

3.30

±1.20

28

3.60

±1.48

% of responses

simultaneous equations.
20. perform operations with basic logarithms.

Note that the questions with the lowest rating (which translates to the most
observed calculator usage) performing calculations with complex numbers, is far below
any of the other ratings.

35

Table 1C - Hard Questions
I have observed my students use the calculator
to

% o f responses
of Always (1)
or Often (2)

Mean of Standard
all
Deviation
responses

21. factor trinomials.

6

4.27

±0.96

22. factor polynomials.

6

4.20

±1.00

23. perform computations to find the x- and y

20

3.39

±1.13

26

3.34

±1.23

intercepts of a linear equation.
24. perform computations to find the zeros of a
quadratic equation.

Note that the calculator is rarely used for factoring of trinomials and polynomials.
These functions exist only on the more advanced calculators such as the TI 89 and most
schools use the TI 83 or TI 84. (Note statistics on page 33).
There are a number of possible explanations for the decrease in calculator usage
observed in the more advanced topics. These include:
•

The limited ability of some scientific calculators that do not contain graphing
capabilities. (Note that 37% of teachers used the scientific calculators).

•

The fact that many of the more advanced topics are not taught in Algebra I and
therefore observed calculator use would be marked as “Never”.
Six hypotheses were made and tested using various statistical tests including chi-

square tests, t-tests, and analysis of variance (ANOVA). The hypotheses were as follows.
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1) There is a relationship between the percentage of time students have access to
calculators and how often it is used for each type of question (easy, medium, and
hard) and the type of mathematics class (Algebra I or Algebra II).
2) There is a relationship between a teacher receiving formal training and the
percentage of time a calculator is available.
3) There is a relationship between the type of school (urban, suburban, and rural)
and the percentage of time a calculator is available.
4) There is a relationship between a teacher receiving formal training and the
percentage of calculator usage per individual topic.
5) There is a relationship between type of mathematics class taught and whether
formal training was received.
6) There is a relationship between type of calculator used and observed usage per
individual topic.
HYPOTHESIS ONE:
According to chi-square analysis there was no significant association (P-value
>0.05) in observed calculator usage for the easy questions and the type of mathematics
courses taught. In other words, both Algebra I and Algebra II students were observed
using the calculator in approximately the same proportion for each of the easy questions.
On the other hand, there were significant associations in calculator usage for both
medium questions (P-value 0.0021) and hard questions (P-value 0.0003) between the
Algebra I and Algebra II classes. That is, for the medium and hard questions the Algebra
I students had consistently higher percentages for the ratings of Seldom (4) or Never (5)
than the Algebra II students.
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The mean rating for Algebra I students for the easy questions was 1.8 and the
Algebra II students had a mean of 2.1. The medium questions, which show a slightly
greater difference, had a mean of 3.3 for the Algebra I students and a mean of 2.9 for the
Algebra II students. Finally, the hard questions were rated as 4.1 for the Algebra I
students and 3.6 by the Algebra II students. Algebra I students had a higher mean,
translating to less observed usage, than Algebra II students for both the medium and hard
questions. As mentioned previously, this result was not unexpected as Algebra I students
do not cover the range of topics that are taught in Algebra II.
By looking at the results comparing each question’s rating with the type of
mathematics class, there were significant associations in 12 of 24 topics. Percentages for
answers of Always(l) or Often(2) were computed and compared as well as percentages
of answers of Seldom (4) and Never(5). Table 2 provides a summary of these findings
and Table 3 lists the significant P-values (based on the original counts of usage versus
Course).
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Table 2
Question
Number

% of Algebra I

% of Algebra II

% of Algebra I

% of Algebra II

students rating
1 or 2

students rating
1 or 2

students rating
4 or 5

students rating
4 or 5

Question #1

67

58

12

18

68

56

11

15

70

70

24

6

21

46

25

6

23

57

56

18

65

50

19

11

41

45

27

19

21

28

50

26

12

36

78

35

5

9

76

70

19

25

51

32

12

39

58

15

Easy
Question #2
Easy
Question #9
Easy
Question #12
Medium
Question #13
Medium
Question #14
Medium
Question #16
Medium
Question #19
Medium
Question #20
Medium
Question #22
Hard
Question #23
Hard
Question #24
Hard
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Table 3
Chi-Square: Type of Course vs. Question

Question
Number

Question #1

Significance
(P-value)

0.0214

0.0198

0.0322

Question #22

<0.0001

Question #23

<0.0001

Question #24
Hard

0.0048

Medium
Question #16

0.0009

0.0018

Hard

Medium
Question #14

<0.0001

Hard

Medium
Question #13

0.0166

Medium

Easy
Question #12

Question #19

Question #20

Easy
Question #9

(P-value)

Significance

Medium

Easy
Question #2

Question
Number

0.0181

Medium
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<0.0001

HYPOTHESES TWO AND THREE:
There were no significant differences (P-value > 0.05) for hypotheses two and
three using a variety of statistical methods (t-tests, ANOVA, and Chi-square analysis of
coded data subsets). This means that there does not appear to be a relationship between
the type of school (urban, suburban, or rural) and the percentage of time that calculators
are available to the students. Similarly, there is no significant relationship between the
percentage of time a calculator is available and whether or not the teacher received
training in the use of the calculator.
HYPOTHESIS FOUR:
The results for hypothesis four, looking for a relationship between calculator
usage for each question and whether the teacher received formal training are interesting.
Chi-square analysis shows a significant association between seven of the questions and
the training of the teachers. Questions #1, #2 (Easy), #12, #13 (Medium), #22, #23 and
#24 (Hard) all have a significant association(P-value <0.05). For these seven questions,
students were more likely to use the calculator if their teacher had training. These seven
questions represent easy, medium and hard questions. A good understanding of the
functions on a graphing calculator are needed in order to use it for computing the
unknowns in the hard questions and, as such, it follows that teachers with training would
be more apt to have their students use the calculator for these questions.
HYPOTHESIS FIVE:
Chi-square results from hypothesis five show a significant association between
type of course taught and formal training ( P-value= 0.0099). Of those teachers who had
received formal training, thirty-seven percent taught Algebra I classes and sixty-two
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percent taught Algebra II classes. This is discussed in further detail in the conclusions
chapter.
HYPOTHESIS SIX:
The last hypothesis tested looked for a relationship between the type of calculator
used in the classroom and observed usage in each of the 24 questions. The t-test shows a
significant difference between the scientific calculator and the TI83/83 Plus for 17 of the
questions (P-value <0.05). Note that as the questions move from Easy to Medium and to
Hard, the average of the scientific calculator increases, as the average for the TI 83/83
Plus decreases. Students with access to scientific calculators were observed using them
less (i.e. observed usage decreases) as the topics became more difficult and students with
access to a TI 83 or TI 83 Plus were observed using the calculator more frequently as the
topics became more difficult. This is not unexpected as the more difficult topics include
graphing and the scientific calculators have no graphing capabilities. Table 4 provides the
mean and standard deviation for each question broken down by scientific calculator and
TI83/83 Plus. (See Tables 4A, 4B, and 4C)
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Table 4A - Easy Questions

Question
Number

Scientific Calculator

TI 83/83 Plus

Mean

Mean Standard

Standard
Deviation

P-value

Deviation

1.

2.16

±0.87

2.37

±0.98

0.0156

2.

2.13

±1.01

2.35

±0.87

0.0036

3.

1.58

±0.79

1.74

±0.76

0.0538

4.

1.49

±0.72

1.64

±0.79

0.0022

5.

1.44

±0.72

1.54

±0.67

0.0221

6.

1.37

±0.70

1.42

±0.70

0.0254

7.

1.80

±0.95

2.0

±0.95

0.0199

8.

1.75

±0.98

2.00

±1.00

0.0159

9.

1.81

±1.01

2.00

±0.95

0.0092

10.

1.74

±0.97

1.96

±1.00

0.0083

IL

1.74

±0.95

1.91

±0.81

0.0942

17.

4.13

±1.10

3.58

±1.22

0.0116
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Table 4B -Medium Questions
Scientific Calculator

TI 83/83 Plus

Question
Number

Mean

Mean Standard

12.

4.13

±1.01

2.55

±1.00

<.0001

13.

4.11

±1.12

2.57

±1.23

<.0001

14

2.44

±1.11

2.30

±0.88

0.3420

15.

3.00

±1.32

2.90

±1.12

0.1811

16.

2.68

±1.22

2.6

±1.05

0.7966

18.

4.20

±1.16

3.88

±1.23

0.0006

19.

3.58

±1.25

3.23

±1.11

0.0345

20.

4.05

±1.43

3.25

±1.40

0.0056

Standard
Deviation

P-value

Deviation

Table 4C - Hard Questions
Scientific Calculator

TI 83/83 Plus

Question
Number

Mean

Mean Standard

21.

4.40

±1.02

4.23

±1.00

0.2588

22.

4.32

±1.06

4.17

±0.93

0.5143

23

3.67

±1.23

3.18

±1.08

0.0286

24.

4.01

±1.13

2.97

±1.17

<.0001

Standard
Deviation

P-value

Deviation
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COLLEGE SURVEY RESULTS:
Twenty-two of the 43 New Jersey colleges and universities contacted completed
surveys in the Spring 2007 semester. Most of the surveys were returned by mail, some by
email, and some were taken over the phone. It was decided, because of the small sample
size, to forego statistical analysis. Overall findings are presented:
•

Eleven of the respondents were from two-year public institutions, three were from
four-year public institutions, three were from two-year private institutions, and
five were from a four-year private institution.

•

Sixteen of the schools use ACCUPLACER as a placement test. One uses
Compass, one uses an In House exam one uses Companion and one did not
specify. Two did not administer placement tests.

•

When asked which students were required to take a placement test twelve of the
schools responded that they give placement exams to all incoming freshmen, five
test all transfer students, fourteen test all students who score below a
predetermined SAT score in mathematics and three responded “other”.
(Categories were not mutually exclusive).

•

SAT cut-off scores varied from 490 to 600. Only one school used the score of 490
and one the score of 600 while three schools used 540, three used 500, three used
530 and one used 550. (Two schools did not specify).

•

When asked which secondary school content areas are addressed by the given
placement test seventeen responded computation, eighteen responded Algebra I,
twelve responded Algebra II and two responded Precalculus. (Categories were not
mutually exclusive).

•

When asked if a course with content equivalent to a secondary school
Intermediate Algebra course is treated as a basic skills course nine schools replied
yes, ten replied no and three did not answer.

•

One school gives credit for remedial courses but nineteen of them do not. (Two
schools did not administer placement tests).

•

Three of the schools responded that a calculator is available all the time on the
placement tests, five replied some of the time and ten replied none of the time.
Most of the schools where students had access to a calculator it stated that it is
provided by the test itself, known as a “drop down calculator”, when necessary.
(Two schools do not administer placement tests and two did not reply).

•

Percentages of incoming freshmen in Fall 2006 who were required to take a
placement test varied from 41% to 100%. Four of the schools give 100% of the
students a placement test. The average number of students required to take the
exam was 85%. (A total of ten schools replied to this question).

45

•

The percentage of incoming Fall 2006 freshmen who were placed in remedial
classes ranged from 16% to 95%. The average was 55%. (A total of fourteen
schools replied to this question).

•

The percentage of incoming Fall 2001 freshmen who were placed in remedial
classes ranged from 32% to 80%. The average was 52%. (A total of nine schools
replied to this question).

•

The percentage of incoming Fall 1996 freshmen who were placed in remedial
classes ranged from 25% to 80%. The average was 51%. (A total of seven schools
replied to this question).
The surveys used were adequate but results could be improved by making some

adjustments to the format and scope of both the ones sent to the high school and those
sent to the colleges. It quickly became obvious that a column entitled “Not Applicable”
should have been available on the portion of the high school survey where teachers were
asked to indicate calculator usage. The fact that this column was not available led to
skewed results as teachers picked ‘"Never” (5) as the closest answer. A separate survey
for Algebra I and Algebra II teachers would also have made the results easier to interpret.
Topics not covered in Algebra I were marked as “Never” (5) by the teachers, again
skewing the results. Though scientific calculators and TI 83/83 Plus calculators do not
have the capabilities to perform factorization, those topics were included to cover the
possible use of TI 89 calculators and their like. Those questions would be better placed in
a specific section for teachers who do use the TI 89 calculator.
The college surveys are limited in their value due not only to the small return but
to the fact that they all were located in the state of New Jersey. Many of the students
graduating from the high schools in New Jersey do attend colleges and universities out of
state. When trying to match high school practices with college placement procedures a
broader field would be better.
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CHAPTER FOUR: CONCLUSIONS:
As noted, the observed calculator use decreased as the topics became
progressively more difficult. These results are not surprising given that many of the
Algebra I teachers would give a rating of 5 to topics not covered in their courses and the
fact that scientific calculators do not possess the capabilities to solve more advanced
problems. One finding that might be considered counter-intuitive is the fact that there was
no significant association between observed calculator usage for the easy questions and
the type of mathematics course taught. Algebra II students were just as likely to use the
calculator to perform operations with signed numbers, fractions, and decimals as the
Algebra I students. This may indicate an overuse of the calculator for computation. There
were significant associations between observed calculator usage with the Medium and
Hard questions and the type of course being taught. This follows since many of the more
advanced topics do not apply to the Algebra I students.
It is interesting that there was a significant relationship between type of course
taught and the amount of formal training the teachers received. Algebra I teachers were
less likely to have received formal training than their Algebra II counterparts. However,
there is no way to tell from the data if teachers with more training in the calculator were
assigned to Algebra II classes, or if teachers assigned to these classes were subsequently
provided with training. More important is the fact that, with the prevalence of calculator
use in the classroom today, 40% of the teachers surveyed still do not have any calculator
training.
The surveys of colleges in New Jersey seem to support the notion that placement
tests are usually given without access to a calculator. Thirty-six percent of the
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respondents (8 out of 22) indicated that students did not have access while 18% (4 out of
22) indicated that the placement test itself controlled access to a calculator. Though the
sample size (n=22) is too small to be considered statistically significant, it is true that not
all institutions of higher learning allow their students access to a calculator during a
placement test. It is also true that students will use a calculator for basic skills, when
allowed, in high school. When informally questioned in class, many of my students told
me that they would have done much better on the placement test if they had had a
calculator. It would be wrong to ignore its significance in the testing process.
Comments from the high school mathematics teachers make it clear that
calculator usage is an important topic in the everyday workings in the classroom.
However, many teachers who responded to the survey believe that it has become a crutch
and its presence has deprived a generation of the opportunity to develop good number
sense and proficiency in basic skills. Below are listed some comments.
•

Calculators have caused them to be unable to do even basic computation without
them.

•

Over the years students have become very reliant on calculators for even simple
operations. We need to change this at the middle school level.

•

My students rely on their calculators for everything because they have been able
to use one since the 2nd grade they tell me.

•

This topic is one of great interest to me. I often become frustrated with having to
explain basic computation. I feel students have been “pushed along” without
knowing the basics, or are dependent on calculators. It causes great frustration
trying to learn Algebra II skills. I have been teaching Algebra II for 7 years and
the skills of my students have declined, along with study habits.

•

My students are calculator dependent. I have even witnessed them using the
calculator to divide by 1!

•

Many students are addicted to the “A-B-C” key on their scientific calculators.
They are so dependent on the calculator to perform elementary operations such as
adding fractions, multiplying basic numbers. When we work on the graphing
calculators they always ask “Where is the a-b-c key?” It is frustrating!
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•

Department Policy - Algebra I classes are not permitted usage of calculators.

•

Overall the students I receive do not have very good number sense. They do not
understand the concept of fractions. Many have not mastered the basic arithmetic
skills needed to progress in math. They also have told me they used a calculator in
elementary school. I feel it is not being used correctly and that is the reason why
so many students struggle when they reach the high school.

•

The only way to be proficient at any math is to have experience with mental math.
The only way to acquire enough experience is to not use the calculator over the
course of years in middle and high school.

•

I have learned from experience that students entering college are not permitted to
use calculators on placement tests. Therefore, I stress being able to (do) most
mathematical operations with paper and pencil and I do not stress the calculator. I
realize that this goes against current popular opinion.

•

When basic operations are taught, the use of calculators reduces number sense.
Someone who has number sense can be taught to use a calculator quickly. But if
you’ve learned math relying on a calculator, it is near impossible to be taught
number sense.
Number sense and mental estimation appear to be lost art-forms (e.g.) 10.1 ^-.49:
one should know the problem is close to 10 -r ^ , which is 20. Kids don’t have the
ability to do this reasonableness check.

•

I have observed my students using the calculator to add and subtract single digit
numbers; therefore I do not allow calculators to be used. I have found that my
2
students have no number sense. They will often simplify — to 3. By not allowing
6

them to use calculators, I am trying to force them to learn their addition, subt.,
mult. & division.
A smaller number of respondents acted as advocates for calculator usage in the
classroom for its ability to enhance lessons visually, its widespread use on state tests, and
its ability to provide more time to teach advanced topics with complicated operations.
Some of the teachers’ comments follow.
•

My students are not fluent with their basic skills, so the use of the calculator is
increasing even with questions that could be done manually. However, using the
graphing calculator to compute x-intercepts has helped them more easily make the
connection between the degree of a polynomial and the # of roots. The use of the
graphing calculator has helped my students understand more complex concepts
faster. Yet, my students are becoming weaker with simpler math skills.
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•

Students are becoming more and more dependent on the calculator. However, that
is not necessarily a bad thing due to state testing.

•

I encourage calculator use in my classroom because of standardized testing. If
students do not have their own calculator, I have a few loaners for them to use.

•

To help with HSPA success, I encourage using calculators to perform basic
operations with fractions and discourage computing with pencil and paper to
perform those basic operations with fractions. (I teach a low-level Alg. I course
spread out over 2 years)

•

It’s a disservice to the students to not allow a calculator for entrance tests
considering how often it is used in class. Newer programs/texts are teaching
concepts through the use of the calculator!

It is obvious that many survey respondents are aware of the discrepancies in
approved calculator usage at the high school and college levels and state testing and
college placement exams. Those teachers are addressing this problem in many ways,
from teaching without a calculator to prepare students for college placement tests, to
encouraging the use of the calculator for basic skills to promote high scores on state tests.
As it stands, there is no consensus on what the “proper” use of a calculator in the
classroom means and parents are just as confused as teachers and administrators. One
teacher wrote “I tried to eliminate calculators at the start of the year for basic operations.
There were so many parent/administration complaints that I was forced to take it back.
These kids struggle with the basics!!”
This study has reinforced the fact that a large gap in educational goals exists
between our high schools and our institutions of higher learning and that calculator usage
is just one part of the problem. In the fall of 1991 the New Jersey Basic Skills Council
issued a report on the basic skills placement testing for 1990. At that time they were fully
aware of the need for high schools and colleges to collaborate on the education of New
Jersey’s teens. The Council stated:
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Many college school academic collaborations currently function well in New
Jersey. If New Jersey is to realize an improvement in the reading, writing and
mathematics proficiencies of our recent high school graduates, the Council
suggests that work on these subject areas increasingly should be the focus of such
college-school relationships. Because large numbers of students from nonacademic high school programs enter New Jersey’s higher education system each
year, the Basic Skills Council urges the Chancellor, the Board of Higher
Education and individual colleges to accelerate their efforts to create and fund
expanded academic linkages between the schools and our colleges. It is the
Council’s hope that college-level skills expectations can be more clearly
delineated for students,... (New Jersey Basic Skills Council, 1991).
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CHAPTER FIVE: RECOMMENDATIONS:
If further research was conducted on this topic, a comparison of two groups of
students taking a college basic skills placement test in which one group had access to a
calculator and one did not, would provide important information. It is the only way to
have direct knowledge of the effect of the calculator on students’ scores. A study of
calculator use in the classrooms of countries scoring higher on the TIMMS scale would
also be helpful in determining the role of the calculator in the teaching and learning of
mathematics. The author would also like to study the impact of the calculator on
acquiring number sense and if it could actually be beneficial in helping children reach
adeptness with numerical manipulation.
From the review of the literature and the feedback from high school mathematics
teachers and the colleges it is clear that a gap still exists between High School
requirements for graduation and requirements for entrance into and success in New
Jersey state colleges. It has been sixteen years since the New Jersey Basic Skills Council
made their recommendation that the high schools and colleges collaborate so that the
colleges’ expectations are more clearly delineated. Yet the problem still exists. It is time
to bridge the gap. It is time for high school educators and institutions of higher learning
to determine what skills are necessary for success in the world today and to make sure
that our children learn them. The place of the calculator in the learning and teaching of
mathematics is just one of the important issues that need to be discussed. A consensus
must be reached if we are to do our duty to those who look to us for guidance and
knowledge and who are ultimately affected by the decisions of our educators. Some
recommendations by the author are listed below.
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•

NCTM should be more specific and explain what is meant by
“appropriate” use of the calculator. The organization must do a better job
of broadly disseminating examples of best practices of calculator use and
in engaging the profession in discourse about this topic.

•

Colleges should begin to include “open-ended” questions and critical
thinking problems on their placement tests.

•

Colleges should use the New Jersey HSPA (High School Proficiency
Assessment) as a reference for creating new placement tests and try to
better align their curriculum with the high school curriculum in the state.

•

Colleges should update their curriculum to better reflect the new state and
NCTM standards.

•

High Schools should provide and require training on the graphing
calculators for all their mathematics teachers.

•

More literature and activities requiring the calculator should be available
to both high school teachers and college instructors.

•

Colleges should begin to use multiple forms of assessment when placing
incoming students into mathematics classes.

Kirst and Venezia (2001), present several tools for closing the divide between the
high schools and colleges that are quoted below.
•

Provide all students with information about and access to courses that will
prepare them to meet college-level standards.

•

Examine the relationship between the content of higher education
placement exams and K-12 exit-level standards and assessments to
determine if more compatibility is necessary. Publicize the content,
standards, and consequences of placement exams to students in high
schools so that they understand and can prepare for higher education
expectations.

•

Review placement exams—including assessments developed by individual
campuses, departments, and faculty members—for reliability, validity,
authenticity, and teaching for understanding. Colleges need to maintain
data regarding the success of placement procedures. States need K-16 data
systems so that they can analyze, for example, the relationship between
student course-taking patterns in high school and the need for remedial
work in college or examine longitudinal trends concerning what happens
to students after they complete remedial-level coursework.
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•

Use data, when relevant, from state K-12 assessments as an additional
indicator of college readiness. Higher education and K-12 representatives
should work together to develop performance levels for K-12 assessments
with regard to higher education admission and placement standards.

•

Allow students to take placement exams in high school so that they can
prepare academically for college and understand college-level
expectations. These assessments should be diagnostic in nature so that
students, parents, and teachers know what is necessary to improve
students’ preparation for college.

•

Sequence undergraduate general education requirements so that
appropriate senior-year high school courses are linked to higher education
general education courses.

•

Expand successful dual or concurrent enrollment programs that include all
students, not just traditionally “college-bound” students.

•

Publicize reports about college-level remediation and students’ first-year
college performance (aggregated at the high school or district level) in
mass media outlets, and ensure that policy implications are considered by
local school boards.

These are high demands indeed, but as the gap widens between the mathematics
curriculum and educational practices of the secondary educational institutions and those
of the higher educational institutions that succeed them, it becomes evident that severe
measures are warranted if we are to not only halt the growth of the divide but eliminate it
altogether.
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APPENDIX A
I am a graduate student in mathematics at Montclair State University conducting research
on the high number of high school graduates who are placed in remedial mathematics
courses upon entering college. To assist in my research I would appreciate if you could
take 10-15 minutes to fill out this questionnaire. All information provided will be treated
with strict confidentiality. If you have any questions, I can be reached at
abartk 13 @aol.com. I thank you in advance for your help.
Tracy K. Abar
PLEASE CHECK ONE.
A. I teach in a(n) □ urban school □ suburban school □ rural school.
B. I teach o Algebra I
each course)

□ Algebra II (please fill out a separate questionnaire for

C. The calculator most frequently used in my classroom is the:
□ Scientific □ TI 83/83 Plus

□ TI 84

□ Other (please specify)____________

D. Have you received any formal training on the use of the calculator in the classroom?
□ Yes

□ No

IF YES, PLEASE CHECK ALL THAT APPLY.
□ Staff Workshop (in house)

□ Staff Workshop (external)

□ Other (please describe)
PLEASE FILL-IN. USE MULTIPLES OF 10%.
E. What percentage of class time do students have access to paper and pencil?
F. What percentage of class time do students have access to a calculator?
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Please check the appropriate box.

A
I have observed my students use the calculator to

1. perform calculations with signed numbers.
2. multiply 2 digit integers through 12x12.
3. multiply 2 digit numbers greater than 12x12.
4. perform calculations with decimals.
5. divide 3 digit numbers.
6. divide numbers larger than 3 digits.
7. add and subtract fractions.
8. add and subtract mixed numbers.
9. multiply and divide fractions.
10. multiply and divide mixed numbers.
11. perform calculations with percents.

12. graph linear equations.
13. graph quadratic equations.
14. perform calculations with exponents.
15. perform calculations with scientific notation.
16. perform calculations with radicals.
17. calculate absolute values.
18. perform calculations with complex numbers.
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Always

B
Often

C
Sometimes

D

E

Seldom Never

A
I have observed my students use the calculator
to
19. perform the calculations required to solve
simultaneous equations.
20. perform operations with basic logarithms.

21. factor trinomials.
22. factor polynomials.
23. perform computations to find the x- and y
intercepts of a linear equation.
24. perform computations to find the zeros of a
quadratic equation.

COMMENTS:

THANKS AGAIN!!!!!!
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Always

B

C

D

Often Sometimes Seldom

E
Never

APPENDIX B
QUESTIONNAIRE - PLACEMENT TEST
1 .1 understand and accept that the information I provide on this questionnaire will
provide data for a Master’s Thesis and may appear in publications related to that
Thesis.
□ Yes

aNo

2 .1 work at a □ 2 year public school

□ 2 year private school

□ 4 year public school

□ 4 year private school

3. What mathematics placement test(s) do you administer at your institution?
4. Which students are required to take a placement test?
□ All incoming freshmen. □ All transfer students.
□ Students who have scored below7a predetermined SAT score.
Please provide cut off score____________
□ Other (please explain)______________________________________________

5. Which of the following secondary school content areas are addressed by your
placement test(s)?
□ Computation

□ Algebra I

□ Algebra II

6. At your institution, is a course with content equivalent to a secondary school
Intermediate Algebra course treated as a basic skills course?
□ Yes

nNo

7. At your institution is credit given for remedial classes?
□ Yes

aN o
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8. Are students allowed to use a calculator on this test?
□ all of thè time

□ some of thè time

□ none of thè time

9. If students are allowed to use a calculator on all or part of the test please indicate the
type of calculator allowed.
□ Scientific

□ TI83/83 Plus

□ TI84

□ OTHER (please specify)

10. Approximately how many of your Fall 2006 incoming freshmen took a placement test
in mathematics?___________
out of a total of

11. Approximately how many of your Fall 2006 incoming freshmen were placed in
remedial mathematics courses?_____
out of a total of

12. Approximately how many of your Fall 2001 incoming freshmen were placed in
remedial mathematics courses?_________
out of a total of

13. Approximately how many of your Fall 1986 incoming freshmen were placed in
remedial mathematics courses?______________out of a total of

14. If there has been an increase/decrease at your institution, what do you
consider some of the factors contributing to this change?
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